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CLAIMS 

1. Device for analyzaiig qualiti^ of atissus, sucbasnssruethidcaess, tissue suifece rou^mcss 
aod/or degree of tissue fiber lineaiizfltion, comprising at least Oae light gaierating means (8, 14, 

5 1 5), a probe (1 ) with an extension (3), at least one fiber bundle (7, 17) arranged in said cxtenBion 
(3), for conveying Ugbt from said li^t generating means (8, 14, 15) to illuminate the surface of said 
tissue, and at least one light detecting means (5,20)cliaracteriz©din 
that said li^ generating means (8, 14, 15) gcneirates li^t of known intensity, of at least 

one wavelength and including at least one polarization vector, 
1 0 ttiat said exlension (3) is designed for conveying U^t back-scattered from said tissue to 

said li^ detecting means (5, 20), possibly including at least one fiber bundle (19); 
that said U^t detecting means (5, 20) is designed for measuring the intensity and/or spatial 

distribution of li^t back-scattered from said tissue for at least one wavelength; 
ttiat said intensity and/or spatial distribution detected by said light detecbng means (5, 20) 

15 i$ analyzed to derive qualities of said tissue, such as tissue Hudcness, tissue surface 

rougihness and/or degree of tissue fiber linearizaticm. 

2. Device according to daim 1, further comprising a control ajpparatus (6). 

20 3, Device according to claim 2 whC3:ein said control eppmtos (6) oomiwMes means for controlling 
said light generating means (8, 14, IS) and/or a signal processor (13) configured to apply a tissue 
tiudmess and/or tissue fiber linearization algorithm on data acquired by said li^t drtecting means 
(5,20). 

25 4. Device according to claim 3 wheran said light genarating means (8, 14) includes means for 

generating li^t of at least two wavdengQis iocluding reference li^t and measurement li^t, where 
said reference li^ and measuremmt ligjit are conveyed tiirou^ said fiber bundle (7) in said 
extension (3) for fllwnination of said tissue surfece, where said light detecting means (5, 20) is 
designed to measure intensities of back-scattered parts of said reference li^ and measoremmt 

30 li^t, and where said signal proc^sor (13) in said control apparatus (6) includes means for 

conqjaring said measured intensities of back-scattered reference light and measutement li^t in 
order to detemune the thickness of said tissue. 

5. Device according to claim 4 wherein said li^t detecting means (5) is a two-dimensional intensity 
35 detector. 
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6. Device in ajccarda&Qe with any of dass&s 4-5 whea^e said li^t ge&eratiiiig means (B, 1 4) is a 
-widtt light souice for vigualizBtion of said tissue, aad said refereace light and measuremeDl lig)it are 
retracted &om said white li^ source by a material selected to pass said refi^eaic^ li^ md 
measuremeot light 

5 

7. Device in accordance with any of claims 4-6 coxc^sing means for multiplexing said zeferoiKv 
li^t and measUTCTent Hght emitted from said light generating means (8. 14). 

8. Device according to claim 3 where said li^t generating means (8, 1 4) is a light source graicrating 
10 white light, wha-e said wliite light is conveyed throii^ said fiber bundle (7) in said extension (3) 

for ilhmination of aaid tissue, where said li^t detecting means (5, 20) is desigiied to measure 
intmsities of hade-scattered parts of said white light for at l^t two wavelengths, and where said 
signal processor (13) in said control apparatus (6) inclndes means for comparing said measured 
intensities at the wavelengths of said reference hght and meastiremeat light in order to detennine 
' 15 die thickness of said tissue. 

9. Device according to claim 8 wherein said light detecting means (S) Is a two-dimeDsional inteacisity 
detector. 

20 1 0. Device in accoidanoe with any of claims 1-3 whenan said light generating means (8> 14) 
includes means for generatmg light of at least two waveleogdis includmg le&ience U^t and 
measurement light, where said reference li^ and measurement light axe conveyed thtou^i said 
fib« bundle (7) in said extension (3) for illumination of said liscrue^ and where aaid extension (3) is 
defiigocd for conveying li^t back-scattered from said tissue to an eye^ece (1 8) for visual 

25 inspeetioxL 

11. Device acooiding to cJaim 10 where said light genmtingm 14) is a white light source 
for visualization of said tissue, and said reference light and measurement light are extracted from 
said white light souroe by a xnatedal selected to pass said reference li^t and measurement lig^ 

30 

12. Device in accordance with any of dahns 10-11 comprising means for multiplexing said 
leftrenceUght and measurement light emitted from said U^tgeneratii^ 14)« 

13. Device in acoordance with any of claims 4-12 whwe tiie wavelength of said reference Ught is 
35 within a wavclongfli region where similar absoxption between the componoxts of said tissue is sem. 



2000 07/2C 



14:10 TEL *fle859887300 



ALBIHNS SinnKHOLM AB 



YOUNG & THGMSO @023/033 



WO 2005/070290 PCT/SE2005/000103 

20 

14- Device accoiding to claim 13 where said tissticoompoiimts are cartilage and bone 
waveleiagth of said refbEcnce lig)it is wiOun flie 600 - SOO ma wavelength range. 

15. Device in accordance with any of dainis 4-12 where the wavelength of said measurenxent li^t 
5 i5 within a wavelength region where di£brences in absoocptJon between the components of said 

tissue are seen. 

16. Device according to claim 15 where flie wavelmgth of said measurement li^t is within a 
waveleogdi region coiresponding to a hemoglobin absorption peak, preferably in vicinity of 

10 425, 542 or 576 jxm, or within a waveleigth region with higji water absorption, preferably the near- 
infrcped region. 

17. Device according to claim 3 wherein said li^ gcnoreting means (15) indudes means for 
generating polarized and non-polarized li^t, where said polarized and non-polarized li^t are 

15 conveyed throi^ said fiber bundle (17) in said mtonsion (3) for illumination of said tissue, where 
said li^ detecting means (5, 20) is designed to measure intensities of back-scatttted parte of said 
polarized and non-polarized li^t, and where said signal processor (13) in said control i^aratns (6) 
indndes means for comparing said measured intensiti^ of badc-'scatteied polarized and non- 
polarized light in order to detennine the fiber linearization of said tissue. 

20 

18. Device according to claim 17 wherein said light deteding means (5) is e two-dimensional 
intensity doctor. 

19. Device in accordance wldi any of claims 17 18 where said li^t generating means (15) is a 
25 li^ source generating white light for visualization of said tissue, and said polarized andnon- 

polgffized li^t are extracted &om said white light by a materid (16) selected to pass obtain 
polarization states. 

20. Device according to claim 19 where the direction of the polarization vector of said polarized 
JO li^t is detennined by said material (1 6), as controlled by said control apparatus (6), 

21. Device in accordance with any of claims 1 7 - 20 where said fibear bundle (17) conveying light 
ftom said light generating means (1 5) to said tissue is designed to maintain polarization state of said 
polarized light 
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22. Device in accordance with any of claims 17 - 21 comprising means fiar multi|>leadng smd 
polaxi26d and noo^polaiiz^ emitted fiom said light generating means (15). 

23. Device according to daim 19 "wliere said material (16) is positioned at the distal and of aaid 
5 extension (3) of said probe (1 ). 

24. Device in accordance with any of claims 1-3 wbcrdn said lig^t generating means (15) 
indndcs means for generating polBri2:ed and non-polazized light, where said polarized and non- 
polarized light ai© conveyed throiigh said fiber bundle (17) in said exttosion (S) for illmnination of 

1 0 said tissue, and where said extension (3) is designed for conveying li^ badc-scattered from said 
tissue to an eye-piece (18) fijr visual inspection. 

25. Device according to claim 24 where said lij^t gencreling means (15) is a li^t source generating 
white li^t for visualization of said tissue, and said polaazed and non-polaxi^ light are extracted 

15 fix>m said white light by a material (16) selected to pass certain polarization states. 

26. Device according to claim 25 whm the direction of the polarization vector of said polarized 
lij^ is detennii^ by said matodal (16), as controlled by said control apparatus (6). 

20 27. Device in accordance with any of diaims 24 - 26 where said fiber bundle (1 7) conveying ligjtrt 
from said light generating means (IS) to said tissue is designed to maintain polarization state of said 
polaiizsedli^t 

28. Device in accoidance with any of claims 24-27 conq>risxng means for multiplexing said 
25 polarized and non-polarized li^ emitted fiom said light generating means (IS). 

29. Device according to claim 25 where said matmal (16) is positioned at the distal end of said 
exteosion (3) of said probe (1). 
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30. Method fin* measuring tissue qualities, such as tissue Undcness, tissue sur&ce tougbness and 
degree of tissue fiber linearization, vriierem a device according to any of claims 1-29 is nsed. 



